Abstract-In the present work an attempt has been made to study the dynamics of a diatomic molecule N 2 water. The proposed model consists of Langevin stochastic differential equation whose solution is obtained through Euler's method. The proposed work has been concluded by studying the behavior of statistical parameters like variance in position, variance in velocity and covariance between position and velocity. This model incorporates the important parameters like acceleration, intermolecular force, frictional force and random force.
INTRODUCTION
olecular dynamics (MD) simulation has been widely used to study the structural and dynamic properties of molecular systems. But, there exist at least two limitationsʹ: the approximation in the potential energy functions and the lengths of the simulations. To prolong the simulation time, stochastic dynamics (SD) based on the Langevin equation is a recommended approach in which only the relevant portion of the molecule is considered explicitly and the remainder of system such as solvent serves to provide an effective potential, a friction drag and a random force [1] .
The focus of this study is on mathematical modeling of a diatomic molecule N2 for molecular dynamics study in water by using an appropriate and suitable potential energy function for Euler's method. To study the dynamics or motion of the molecule in fluid we have determined and studied the behavior of important statistical parameters like variance in position, variance in velocity and covariance between position and velocity with respect to time respectively. is a fixed number . t 
MATHEMATICAL MODEL
In the molecular dynamics study, the atoms in a molecule are treated as particles and move according to the Newton's equation of motion by relating intermolecular force and intramolecular force to acceleration [4] . When we incorporate solvent effect then a particle or molecule moving in a fluid medium experiences two additional forces, frictional force due to the viscosity of the medium and random force or fluctuating force due to the collision of the molecule in the surrounding medium then the behavior or dynamics of such molecule can be modeled as [5, 10] ……..
Here x  and x  are the second and first derivative of x with respect to time respectively. The term on the left hand side is the product of mass of the molecule m and acceleration x  . The first term on the right hand side is the inter molecular force,
,due to the interaction between the atoms of a molecule. This is the same force used in Newton's equation of motion [7] . And given as, 
There are number of potential energy function ) (x V for a diatomic molecule, like Harmonic potential, Fourth power potential, Cubic bond stretching potential, Morse potential etc. Some of them in mathematical form can be written as.
Morse Potential Energy Function
Here D is the depth of the well in kj/mol.,  defines the steepness of the well in (nm -1 ), b is the ideal bond length between two atoms and x is the varying displacement between two atoms [12] .
Harmonic Potential Energy Function
Here s k is Harmonic force constant, b is the ideal bond length between two atoms and x is the varying displacement between two atoms [11] . Due to computational and suitability reason of finite difference Euler's method we selected Harmonic potential energy function for simulation of the model (1).Then ) (x F can be written as..
Cubic Bond Stretching Potential Energy Function
The second term is a frictional force which describes the drag on the particle due to the solvent. This frictional force is proportional to the speed of the particle with the constant of proportionality being the friction coefficient.
Where x  is the velocity of the particle and  is the friction coefficient [9] . The third term, .The solvent is not explicitly represented but its effects on the explicit atoms come from the frictional and random forces. When the frictional and random forces are zero, the equation (1) reduces to Newton's equation of motion [9] . By the Euler's method, the position and velocity can be updated as follows [2] .
This gives the oscillatory motion for position and velocity respectively for the diatomic molecule N2 as 
